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O DEPARTMENT OF THE A R M Y
PHILA DEL PHIA D I Sr R I C T  CORPS OF ENGINEERS

19106

NAP FN-I)

2 4  MAY I97~Honorable Brendan 1. Byrne
Governor of New Jersey
Trenton, N.J 0R621

Dear Governor Byrne :

Inclosed is the Phase I Inspection Report for Birchvood Lake I)an in
Burlington County, New Jersey which has been prepared under authorization of
the Da.a Inspection Act , Public Law 92—367. A brief assessment of
the dam ’s condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Birchvood Lake Dam , initially listed as a
high hazard potential structure but reduced to a significant hazard

F potential structure as a result of this inspection, is judged to be
in good overall condition and the spilivay is considered adequate.
To insure adequacy of the structure , the following remedial actions
are recomuended to be undertaken within six months from the date of
approval of this report:

a. Remove trees on the dam embankment in order to reduce the piping
potential.

b. The concrete spilivay should be thoroughly inspected and repaired
as outlined below:

(1) Drain the lake to an elevation equal to the invert of the out-
let pipe.

(2) Sand blast all concrete and pressure grout all major cracks and
• patch any observed spell, and eroded surfaces.

(3) Apply an epoxy preservative coating to all surfaces .

c. Remove debris accumulated in the outlet works.
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gosorabi. Brendan T. lyr u.

4. £ detailed design for a regradisg of the upstream sod downstream
.sh-~~——’t slop.. should be prepared by a qualified professional eagiu..r

• the ~~~~~~‘—°~t rsgr.d.d accordingly.

S. Upgrade the operating sad esintan co procedure. by issuing a
I mu.l d check list for r ca—~~u 1.d proc.dur... Ia.p.ction sod main-
I t~~~—~s visits should be logged. An annual sit, inspection should be
I cooduct.d using a visual inspection cheek list similar to th. one used

in this report . In oddities, the dam’s spr inkler syst should be in-
spected sod drained each fall.

t f .  In order to properly sss ss the condition of the amb~~~—~nt in
I relation to possible seepage the downstream water level should be lowered
I (by lowering Tiaber Lake) in order to expose the downstream toe of dam . When
I the toe is .xpo.ed , the area should be thoroughly inspected for evidence

I of seepage.

I A copy of the report is being furnished to Kr. Dirk C. Hofuan , Nsa
t Jersey Department of Envir onmental Protection , the designated State
I Office contact for this program. Within five days of the date of this
I letter , a copy will also be sent to Congressman Edwin B. Forsythe of the
I Sixth District. Under the provision s of the Freedom of Information Act ,
1 the inspection report will be subject to release by this office • upon

I request , f ive days after the date of this letter.

I Additional copies of this report may be obtained from th. National
I Techn ical Inf orma tion Services (JITIS) , Spr ingfield , Virginia 22161
I at a reasonable colt. Please allou four to six weeks fro. the date of

I this letter for NTIS to have copies of the report available.
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NA?EN- D
Sonorable Brendan T. Byrne

An important aspect of the Dam Safety Progra. will be the implomentatio n
of the reco~~~n~at ions sad. as a result of the inspection . We accordi ngly
requsst that we be advised of proposed actions taken by the State to
inpiesent our rsco .ndatioea .

Sincerely ,

~ 
( ( / - . (

1 m d  ~/~iAIIZS C. TON
As stated 

~/
‘ Colonel , Cotps of Engineers

f~ Dist rict kgtmssr

Copies furni shed :
Dirk C. Natme a, P. 1., Deputy Director
Division •f Water Rasowrces
I. J. Dept. of Enviro. iatal Protection
P. 0. lox ON029
Trenton, N.J 08625

J ohn O’Dsurd , Acting Chief
lorean of Flood Plain Kanagasut
Dtvi.s toe of Water lasowrces
N. J. D.pt. of Envir omeental Protection
P. 0. lox C1029
Trenton , NJ 08625
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EIRCHWOOD LAX~ DAlI (~4JOO4 17)

CONPS OP PJW.TN!PR S ASSRSS’IENT OP (~EY4ERAL COtThTTIONS

This dam was inspected on 19 December i97~ by Storch Engineers
under contract to the State of New Jersey. The State ,
under agreement with the U . S. A m y  Engineer District , Philadelphia ,
had this inspection performed in accordance with the Nationa l Dam Inspection
Act , Public Law 92—367 .

B irchwood take Dam , initially listed as a high hazard potential structure
but reduced to a significant hazard potential structure as a result of this
inspection , is judged to be in good overall condition and the spilivay
is considered adequate . To insure adequacy of the structure, the following
remedial actions are recoenended to be undertaken within six months from the
date of approva l of this report:

a. Remove trees on the dais embankment in order to reduce the piping
potential.

b. The concrete spilivay should be thoroughly insoected and rep aire d
as outlined below:

(1) Drain the lake to an elevation equal to the invert of the out—
let pipe.

(2) Sand blast all concrete and pre ssure grout all major cracks and
nat ch any observed spells and eroded surfaces .

(3) Apply an epoxy preservative coating to all surfaces.

c. Remove debris accumulated in the outlet works.

d. A detailed design for a regrading of the upstream and downstream
embankment slopes should be prepared by a qualified professional engineer
and the embankm ent regraded accord ingly .
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e. Upgrade the operating and maintenance procedures by issuing a
manual ad check list for reec~z~~ded procedures. Inspection sod main-
tsaamce visits should be logged . An annual site inspection should be
conduc ted using a visual inspect ion check list similar to the one used
in this report . In addition , the d a m e  sprinkler syst should be is—
spected and drained each fall.

f.  In order to properly assess the condition of the ambaiifrwlt in
relation to possible seepage • th. downstream water level should be lowered
(by lasring Timber Lake) in order to expose th. downstream toe of dam. When
the toe is exposed • th. area should be thoroughly inspected for evidence
of seepage .

APPROVED: ~~~/ ~~~~~/4AMEs C. TON
<~~~~Colo.sl , Corps •f Engineers
~ District Iaginesr

~~~~~: ~7’/ ~~*~~ /2 ?~

.
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_ _ _ _ _ _ _  
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PHASE I REPORT

NATIONA L DAli SAFETY PROGRAM

Name of Dam : Birchwood Lake Dam, I.D. NJ00417
State Located : New Jersey

County located : Burlington
Dra inage Bas in: Delaware
Stream: Tributary to Haynes Creek
Date of Inspection : December 19, 1978

Assessnen t o~ General Condi tion of Dan

Based on visual inspecti on , ava ilable records, past operational

performance and Phase I engi neeri ng anal yses, Birchwood Lake Dan is
assessed as being in good overall condition .

The spiliway and auxiliary spiliways are capable of passing the

designated spillway design fl ood (100-year storm) when the water
level In the lake is equal to the dam crest el evation and , therefore ,
are assessed as being adequate .

The embankment is free of settlement and appears to be structurally
sound. However, assessment of any possible seepage cannot be made
due to the fact that the downstream toe of dam is submerged by the
taflwater (Timber Lake). Inspection of the downstream toe with
Timber Lake lowered should be performed in the near future. In
addition , the embankment shoul d be regraded in the near future to
el iminate excessively steep side slopes. 

-

Trees are present on the embankment and should be removed in the
near future.

-
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The spiliway appears to be in good condition . However, in the near
future, it should be thoroughly inspected and renovated by sand

blasting , grouting where needed and coating with epoxy.

Debris accumulated in the outlet works manhole should be removed .

The owner should , i n the near fu ture , implement a program of periodic
inspection and maintenance for the dam , the comple te recor ds of
which to be kept on file and made available to the public. A
detailed topographic survey of the dam should be performed by a

qual ified licensed land surveyor or professional engineer and

Included in the permanent records. Repa irs should be made when

required and the following maintenance should be performed annually:
remove adverse vegetation from the embankment, fill any eroded

• surfaces , and inspect and drain the sprinkler system in the fall.
In addition , the lake should be l owered at least every five years

at wh ich time the lake shoul d be cleaned and submerged portions of
the dam and spillway inspected and repaired .

Richard .3. McDermott, P.E.

I

U
.

- - - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - •~~~~

. ---~~ .—— •~~~~~~ •
,~~~~~~~••

5.•

—5-—- — 5- -~~~~~~~~ -~- 
~~~~—~~ — — 

- ~~~~~ ~~~~~~ ~~



•JJ~

.
5-

Ui

• /~. 
t

.
.

• • w-
U_iS • .~~ ~.-

.‘%, ~
. ~
( . 

-- 

S

_ _ _  



—5-- —•5-•••S5-S5-•S—•S ——,-••,-•.——-S 5-5555-5-- -- - 
~~~__ _ 5-5- 5-5-~

TABLE OF CONTENT S

ASSESS M ENT OF GE N ERAL C O N D I T I O N  OF DAN

OVERVIEW PHOTO i i i  -

TABLE OF CONTENTS iv

PREFACE v-i

SECTION 1 — PROJECT INFORt-IATIO tI 1
1.1 General
1.2 Description of Project
1.3 Pertinent Data

SECTIO N 2 — ENGINEERING DATA 10
2.1 Design
2.2 Construction
2.3 Operation
2.4 Evaluation

SECTION 3 — VISUAL INSPECTIO N 12
3.1 Findings

SECTION 4 - OPERATIONAL PROCEDURES 15
4. 1 Procedures
4.2 Maintenance of Dam
4.3 Maintenance of Operating Fac i l i t ies
4.4 Description of Warning System
4.5 Evaluation

( _ p

iv

- S— —.5-. ~~~~~~~~~~~~~~~~~~~~~ - - - ~~~~~~~~~~~~~~~ ~~~~~~~~~~~ - -

—. —~~ ~—~~-- 5—-.——- —5—-- ~
—

~~~•“ 
l—

~~ -~ ~~~ ~~~~~~~~~~~~~ ___~__  ______ ~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~ ~~~



TABLE OF CONTENTS (cont.)

Page

SECTION 5 — HYDRAULIC / HYDROLOGIC 17
5.1 Evaluation of Features

SECTION 6 — STRUCTURAL S T A B I L I T Y  19

6.1 Evaluation of Structural Stabil i ty

SECTION 7 — ASSESSMENT AND RECO MMENDATIONS 21
7.1 Dan A s se~~-~ nt

7.2 Recommendations

PLATES
1 KEY MAP
2 VI C INITY MAP
3 SOIL MAP
4 GENERAL PLAN

5 SP I LL WA Y ELEVATION
6 SECTIO N S

7 PHOTO LO CATIO N PLAN

APPENDICES

I Check List — Vi sual Inspection
Check List — Eng i n e e r i n g  Data

2 Photographs
3 Engineering Data

4 Hydologic Computations
5 Bibliography

V

- - . - 5- - — .5.—— -.__________________ 5-



- -. 
-

PREFACE

This report is prepa red under guidance contained in the Recoruiended
Guidelines for Sa fety Inspection of Dams , for Phase I Investigations.
Copies of these guidelines nay be obtained from the Office of Chief of
Eng ineers , Washington , D.C. 30214. The purpose of a Phase I Investi-
gation is to identify expeditiously those dams which m ay pose hazards to
human life or property . The assessment of the general condition of the
darn is based upon avai lable data and visual inspections. Detailed
investi gation , and anal yses involving topographic mapping , s u b s u r f a c e

investi gations , testing, and detailed computational evaluat ions are
beyond the scope of a Phase I invest igat ion; however , the investi gation
Is Intended to identify any need for such studies.

In reviewing this report , it should he realized that the reported condition
of the dam is b~ised on observations of f ield condit ions at the time of
inspection along with data avai lab le to the inspection team . It is
important to note that the condition of dam depends on numerous and
constantly changing internal and external conditions , and is evolut ion—
ary in nature. It would be incorrect to assume that the present condition

of the dam will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspection can
there be any chance that the unsafe conditions be detected .

Phase I inspections are not intended to provide detailed hydrologic and

hydraulic analyses. In accordance with the established Guidelines , the
Splllway Test flood is based on the estimated “Probable Maximum Flood”
for the region (greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative spiliway capacity

and serves as an aid in determining the need for more detailed hydrologic
and hydraulic studies , considering the size of the dam , Its general

condition and the downstream damage potential.

vi
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PHASE I I N S P E C T I O N  REPORT

NATIONAL DAt 1 SAFETY PROGRAN

BIR CHWOOD LAKE DAM , 1 .0. NJ00417

SECTION 1: PROJECT IN F ORMAT I ON

1.1 General

a. Authority

Public Law 92—367 , August 8, 1972 authorized the Secretary
of the Arn~y, throug h the Corps of Eng ineers , to m l  t iate
a National Program of Dam Insepctio n throug hout the
United States. The ~lvisl on of Water Resources of the

New Jersey Department of Enviro,ii rental Protec t ion (NJD[r)
in cooperation with the Philadelphia Distr ict  of the
Corps of Engineers has been as~i ned the responsihil I ty
of superv i sing the Inspection of dams with In the State of

New Jersey . Storch Enqincers has ~eeri retained by the
NJDEP to Inspect and report on a selected group of these
darns . The NJDEP is under aq reement W I th the Phil add phi a
District of the Corps of Engineers .

b. Purpose of Inspection

The visual Inspection of fllrchwood Lake Dam was made on

December 19, 1978. The purpose of the Inspection was to
make a general assessment of the structural inteqrity and
operational adequacy of the dam structure ~~ I ts a ppur tenances .

( ,
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1.2 Descrl_pt ion  of Project

a. Description

Birchwood Lake Darn is an earthf ill dam wi th an uncontrolled
concrete spiliway having an ogee typo crest. Additional

appurtenances include two 18-inch pipe auxiliary spillways and
a gated ou tlet works. The embankmen t is genera l l y grass
covered with large pine trees planted along its crest.

Bl rch woo d Lake Darn separates Birchwood Lake (also known as
Upper Birchwood Lake ) from Timber Lake (also known as Lower
Blrchwood Lake); water discharged by the spi l lway and aux i l-
iary spillways flows directly into Timber Lake.

The concrete spillway is formed between two pa rallel concrete
wingwalls or training walls and is constructed on piles.
Treated timber sheeting runs along the center of the embank-
ment according to plans prepared by B. Harold Wi l ls  dated
October, 1964.

Having an overall length of 250 feet , the embankment has a top
width of 26 feet and upstreanr and downstream slopes of 1.5:1
and 1:1 respectively. The sp illway , having an overal l crest
length of 45 feet, was designed for two-staged operation. The
primary stage has a crest length of 24 feet and an elevation

of 42.8 while the secondary stage consists of two sections
each having a crest length of 10.5 feet and an el evation of
43.0. (Note: all references to the spil lway crest elevation
will be to the primary stage elevation of 42.8. )

2
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The spiliway crest lies 3.7 feet below the elevation of the
darn crest and 5.4 feet above the elevation of the downstream
lake bottom .

Two auxiliary spiliways are located on either side of the main
spiliway. Each consists of an 18—inch reinforced concrete
p i pe transversel y penetra ting the darn wi t h inle t  inver t eleva -
t ion equal to 42. 0.

The outl et works consists of one 36—inch corrugated metal pipe
transversely penetrating the dam approximately 33 feet south

of the spiliway . A timber stoplog gate is contained in a
concrete manhole loca ted in the d am emb ankm en t.

b . Loca ti on

Birchwood Lake Darn, also known as Upper Bi rchwoo d Darn , is
l ocated in t he Townsh ip of Med ford , B u r l i n gton Coun ty, New
Jersey. Separating Timber Lake from Birchwood Lake , it impounds
the latter which lies in a residential area of Medford Township.
(Note: Timber Lake Dam is also referred to as Lower Birchwood
Lake and Birchwood Lake is also referred to as Upper Birchwood

Lake.) Water outfi owing from the dam passes through a series
of lakes and then into Haynes Creek. Access to the darn is

provided by easements through residential building lots at
each end of the embankment.

I
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c. Size and Hazard Classification -

Size and Hazard Classification criteria presented in “Recom-
mended Guidelines for Safety Inspection of Dams”, published by

the U.S. Army Corps of Engineers are as follows:

SIZE CLASSIFICATIO N

Im poun dment
Category Stora9e (Ac-ft) Height (Ft)

Small < 1000 and ~~5O < 40 and ~~25
Intermediate � 1000 and < 50,000 � 40 and < 100
Lar ge ~ 50,000 ~ 100

HAZARD POTENTIAL CLAS S IFICATION

Category Loss of Life Economic Loss
(Extent of Development) (Extent of Development)

Low None expected (no per- Minimal (Undeveloped
manent structures for to occasional structures
human hab itation) or agriculture)

Significant Few (No urban develop— Appreciable (Notable

ments and no more than agriculture , industry
a small number of or structures)

inhabita ble structures).
High More than few Excessive (Extensive

commun i ty , industry
or agriculture )

r~~~~~~~~~- - - . - ~~~~~ - -— 
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The characteristics of Birchwood Lake Dam are:

Storage = 95 acre-feet

Height = 9 feet

Potential Loss of Life : Approximately 40 homes along
Timber Lake downstream of dam
no t si gni f i can t ly  ef fected by
dam failure .

Potential Economic Loss: Secondary road bridge 200 feet from
dam. Failure outfl ow would overtop
roadway.

Therefore , Birchwood Lake Dam is classified as “Small”
size and “Significant” hazard potential.

d. Ownership

Birchwood Lake Dam is owned and operated by Bi rchwood
Lake Colony Club , 55 S. Lakeside Drive , Med for d , New
Jersey 08055.

e. Purpose of Dam

The purpose of the dam is the impoundment of a recrea-
tional lake facility for a residential development.

f. Design and Construction History

The area now occupied by Birchwood Lake reportedly was
originally used as a mill pond In the early 1800’s; a dam

( I
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for tha t purpose being located in the vicinity of the
subject darn. The usage was converted to cranberry bogs
In the 1880’s. The present darn was constructed to accomn-
modate the residential development of the early 1950’s.
Plans for the darn an d appurtenances were prepared by
B. Harold Wills in 1954 and the darn was constructed in
1955 by the Hill Construction Co.

g. Normal Operat i onal Proce dures

The darn and appurtenances are maintained by the Birchwood
Lake Col c~y C Ub . There is no fixed schedule of maintenance ;

repa irs are made as the nee d ar i ses.

The outlet works is used to drain the lake for maintenance
purposes and dur ing t imes of h ig h water level to attenuate

floo d in g con d i ti ons.

1.3 Pert inent Da ta

a. Drainage Area — 8.5 square miles

b. Di scharge at Damsite

Maximum known fl ood at damsite - Unknown
Outlet works at pool el evation 50 c.f.s.
Divers ion tunnel low pool outlet at

pool el evation N.A.

Divers ion tunnel outlet at pool elevation N.A.
Gated splllway capacity at pool el evation N.A.
Gated splllwa y capacity at maximum pool

elevat ion ILA.

( 
~
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Auxili ary splliway capacity at maxiniurm

pool e1ev~tion (top of dam ) 30 c.f.s.
Ungated spiliway capacity at m~idmun

pool elevation (top of darn ) 1078 c.f.s.
Total spiliway capacity at maximum 

-

pool elevation (top of dan) 1108 c.f.s.

c. Elevat ion (Feet above ?ISL)

lop of Barr 45. 5
MaxImum pool—desi gn surcharge 46.5

Full flood control pool N.A.
Rec rea ti on pool 43
Splllway crest — Primary 42 .8

— Secondary 43.0
Upstream portal invert diversion tunnel N.A.
Stream bed at centerline of dan 36

Maximum tailwater 45 (Estimated )

d. Reservoir

Length of maximum pool 3,000 ft’~t (Estimated )
Length of recreation pool 2,400 feet (Scaled)
Length of fl ood control pool N.A.

e. Storage (Acre- feet)

Recreation pool 24 acre-feet
Flood Control pool N.A.
Design surcharge 95 acre-feet
lop of dam 95 acre-feet
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f. Reservoir Surface (Acres)

lop of damn 35 acres (Estimated )
Maximum pool 35 acres (Estimated )
Flood control pool N.A.
Recrea ti on pool - 

11 acres
Splllway crest 11 acres

g. Darn

Type Earth ilil
Length 250 feet
Height 

~ feet
Side slopes - Ups t ream 1.5 horiz. to 1 vert.

Downstream I horiz. to 1 vert.
Zoning Unknown
Impervious core Timber sheet piles
Cu toff Unknown
Grou t cur ta in Unkno wn

h. Diversion and Regulating Tunnel  N.A.

1. Spillway

Type 
~~ee cres t

Pr imary Crest
Len gth 24 feet
Eleva tion 42.8

Secondary Crest
Len g th 21 fee t
Eleva tion 43.0

Gates N.A.
Upstream channel N.A.
i)owrmstream channel N.A .
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J . Aux i l i a ry  Sp i l iway

Type 2 Reinforced
concrete pipes

Diameter 18 Inches
Crest elevation 43

Gates N.A.
Upstream channel N.A.
Downstream channel South pipe : stone

l ine d channel 20 feet
lon g

k. Regulat ing outlets

36” CMP wi th stopl ogs in concrete manhole
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SECTION 2: ENGINEERING DATA

2.1 
~~~~~

No plans or calculations pert aining to the ori ginal darn could be

obtained . However , infon~rnti on generated at the time of the con—
structi orr of the present dam is available. The followi nq plans are

ava i l ab le:

1. Plans titled “Proposed Timber Lake Pam No. 2’ (2 sheets),
prepared by B. Harold Wills, dated October 1954, revised

February 7, 1955; containing:
a. Plan , profile and cross sections of darn

b. Profile of Birchwood Lake
c. Plan and elevations of spillway
d. Plan of outlet works

2. Subdivision plat titled “Birchwood Lakes, Section ~~~
“

prepared by Earl Hi gginbothan , dated June 1955.

In addition , hydraulic calculations in connection with the subject
darn are ava i la ble. However , the calculations deal exclusively with
a backwater effect at the tledford Lakes Sewage Treatment Plant,

upstream of the darn , that was anticipated at the tine of desi gn.

2.2 Cons truc t ion

Two inspection reports , wr it ten on Februar y 23, 1955, indicated
that construc tion was in progress at that time and that all work

was In conformance with the construction plans.

‘I
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2.3 Operation

No records of operat ion of the lake or darim are ava il a b le. No
inspection reports subsequent to construction of the darn are
ava i la ble.

2.4 Evaluation

a. Availability

Avai lable eng ineerin; information is limited to that
which is ~ f’ie at the NJ[)EP. The UJDEP file contain s
copies of p l a n s , calculat ions , correspondence , photographs ,
inspection reports and testimony relating to the tled ford
Lakes Sewage Corporation 1955 protest against the darn
construction. The file is avai lable for inspection at
the offices of the Bureau of Flood Plain Management ,
1474 Prospec t Street, Tr enton , N. J.

b. Adequacy

The available information forms a fair description of the
subject darn and is considered to be of significant assistance
in the per formance of a Pha se I evalua ti on . A l i st of
absent information is included in paragraph 7.1.b.

c. Vali dity r
Most information that could be verified is vali d within a
reasonable allowan ce for error. Data found in the NJDEP
f i l e  that Is a t var iance wit h the fi ndi n gs of th i s ins pect i on
and evaluation are noted in paragraph 7.1.b.
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SE CTION 3: VISUAL I N S P E C T I O N

3.1 Findings

a. Cene ral

The inspection of Birchwood Lake Dan was performed on
December 19, 197~ by members of the staff of Storch Engineers.
A copy of the visual inspection check l ist is contained in
Appendix 1. The fo lowing procedures were employed for the
inspectio n:

1. The embankment of the dan , appurtenant structu res
and adj acent areas were examined .

2. The embankment and appurtenant structures were
measured and key elevations determined by hand
level .

3. The embankment , appurtenant structures and adjacent
areas were photogra phed.

b. Dam

The dam embankment appeared to be uniformly ali gned both
vertically and horizontall y with a good stand of grass and low
ground cover on a l l  sur faces . Some sna i l birch trees a re
present on the upstream and downstream faces and several large
pine trees are planted along the crest. A buried sprink ler

system was in evidence on the crest.

The downstream toe of the embankment is submerged by the
tailwater which consists of Timber Lake. No evidence of

cracking, settling or seepage was noted in the darn nor were
any animal holes observed .

12
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The generalize d so i ls descr ipti on of t he darn site cons i sts of
shallow surface alluv ial deposits of interbedded sand and
silty sand wi th some intermixed gravel deposited during the
Quaternary Per iod an d shown as the Cape May formation on the
Geologic Map of New Jersey prepared by Lewi s and Kumnel . The
shallow sur face soi ls ar e un derl a in by a l l u v ial depos its of
stratified silty sand interbedded wi th irregular l ayers of
san dy s i l t ,  with local layers of clayey sand deposited during
the Ter tiary Per iod an d known as Ki rkwood san d . The lake
basin contains significant surficial organic material,
si l t  an d san d with some clay.

Bedrock is in excess of 100 feet below the ground surface. It
is assumed tha t the dam i s foun ded on the s i l ty san ds of the
Cape May forma ti on.

c. Appurtenant Structures

The crest of the spillway appeared to be uniformly aligned ,
although a major part of it was submerged by overfl ow at the
time of inspection. The concrete of those sections of the
spiliway that could be observed was generally in good condition.
One crack in the north wingwa ll of the spiliway was observed .

The outlet works , al thou gh fitted wi th a wheel mechan i sm for
open ing a sli de gate , was observed to contain stoplogs in the
same box manhole formerly containing the slide gate.

0
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Debris was observed in the manhole in the section downstream

of the stoplogs.

d. Reservoir Area

B i rc hwoo d Lake i s lon g a nd narrow , averaging 200 feet in width
with an overall length of nearly 1/2 mile. It is located in a

residential area of tledford Township.

Located in a topographical ly flat to moderately sloping area ,

Birchwood Lake is part of a series of dammed lakes discharging
from one to the other . Several of the lakeside hornesites
include docks and other lake related structures.

e. Downstream Channel

The spillway discharges directly into Timber Lake. No signif-
icant obstructions to the downstream flow were observed.

14
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

The level of water in Birchwood Lake is regulated naturally by
discharge over the two-stage spiliway of Birchwood Lake Darn.
The two—staged crest has fixed elevation s. Periodically, the
lake is l owered for lake mainten ance by removing stoploqs in
the outlet works m anhole. The time required to l ower the lake
is 2 to 3 days .

Stoplogs are reportedly removed at times of intense storms in
order to attenuate flood water level .

4.2 MaIntenance of the Darn

There is no program of regular inspection and maintenance of
the darn and appurtenant structures. Maintenance is performed
on an “as needed ” basis.

4.3 Maintenance of ~perating Facilities

Maintenance of operating facilities such as the outlet works
and the embankment sprinkler system is performed on an “as
needed ” basis. Approximately six years ago, the slide gate
was replac ed w ith stop lo gs when the opera ti ng mechan i sm became
inoperable .

4.4 Description of Warnin9 System

Reportedly, telephone cornunicatlon is maintai ned between
persons responsible for darns in the Medford Lakes area and the
Civil Defense representatives in neighboring Medford Lakes( 

- Borough.
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4. 5 Eva lua tion of Operational Adequacy

The operation of the dam has been successful to the extent that the
dam has not been overtopped since the present dam was constructed
In 1955.

Al though maintenance documentation is poor, the adequacy of the
maintenance program for the dam appears to have been good . Areas
of maintenance that have not been adequately performed are :

1. Trees allowed to grow on embankment.

2. Debr is a llowe d to ac cumula te i n ou tle t wor ks man hole.

16 
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SECTION 5: HYDRAUL IC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

The intensity of storm water runoff that the spi liway
should be able to handle is based on the size and hazard
classification of the darn. This runoff intensity , called
the spiliway desi gn fl ood (SDF) , is described in terms of
frequency or probable maximum fl ood (PMF) depending on
the extent of the dam ’s size and potential hazard .
According to the “Reconirnended Guidelines for Safety
Ins pection of Dams ”, published by the U.S. Army Corps of
Engineers , the SDF for Bi rchwood Lake Dam falls in a
range of 100—year frequency to 1/2 PMF. In this case,
the low end of the range , 100-year frequency , is chosen
since the factors use d to selec t si ze an d hazar d cl ass i-
fication are on the low side of their respective ranges.

The peak 100-year flood is 893 c.f.s. as calculated in
accordance wi th analytical procedures contained in Special
Report 38 published by the NJDEP.

Di schar ge ca pac iti es for B i rchwoo d Lake Dam wem~e computed
by considering three points of outfl ow from the lake :
the spillway and the two 18” RCP auxiliary spillways .
The spiliway was assumed to have characteristics of an
ogee cres ted we i r wh i le each aux i l iary spi l i way was
treated as a pipe culver t with ou tle t con trol . The
combined di sc har ge wi th wa ter level at the dam crest was
computed to be 1108 c.f.s. Since the computed discharge
is greater than the computed SOF peack (893 c.f.s.), the
spiliway is considered to be adequate accordi ng to criteria
developed by the U.S. Army Corps fo Engineers.

17
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b. Experience Data

The damn reportedly has not been overtopped since its
construction In 1955. Reportedly when a dam upstream of
Birchwood lake failed about six years ago , the water
level in Timber Lake rose to within 1.5 feet of the crest
of Timber Lake Darn but the water level in Birchwood Lake
did not rise to a level significantly near the crest of
Birchwood Lake Damn .

c. Visual Observations

No evidence was found at the time of Inspection that
would indicate that the clam had been overtopped .

d. Overtopping Potential

As Indicated In paragraph 5.l.a, the dam would not be
overtopped during storms equivalent to the designated
SDF. Detailed hydraulic and hydrologic analyses are
contained in Appendix 4.
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SECTION 6: STRU CTURAL STABILI TY

6.1 Evaluation of Structural Stability

a. Vi sual Observa tions 
-

The embankment appeared , at the time of Inspect ion , to be

structurally stable with no evidence of cracks , displacement ,

differential settlement or seepage.

b. Design and Construction Data

Analysis of structural stability and construction data for the

embankment are not available. The only design and construction
data availabl e are the drawings prepared by B. Harold Wills in
1954.

c. Operating Reco rds

No operating records are available for the dam . The water
level of Birchwood Lake is not mon i tored in the darn vicinity .

d. Post Construction Changes

Since Birchwood Lake Darn was constructed in 1955, there have
been few changes to the dam or the area surrounding it. The
slide gate in the outlet works was removed and replaced by
timber stoplogs.

19
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e. Seismic Stability

Bl rchwood Lake Darn is located in Seismic Zone 1 as defined
In “Reconinended Gudie lines for Safety Inspection of Dams ”
which Is a zone of very low seismic activity. Experience
indica tes that dams in Seismic Zone 1 will have adequate
stability under seismic loading conditions if stable
under static load i ng conditions. Birchwood Lake Darn
appeared to be stable under static l oading conditions at
the time of inspection.

20 
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safety

Based on hydraulic and hydrolog ic anal yses ou tl ined in
Section 5 and Appendix 4, the spiliway of Birchwood Lake
Dam is considered to be adequate according to criteria
developed by the U.S. Army Corps of Eng ineers .

The structural integrity of the darn appears to be adequate
based on field inspection . No reported nor written
evidence was found that would contradict this assessment.
However , a complete assessment of possible seepage is not
possible at the present time due to the submerged condition
of downstream toe of dam.

b. Adequacy of Information

Information sources for this study include: 1.) field
ins pecton , 2.) pl ans an d corres pond ence i n N JDEP fi les ,
3.) USGS quadrangle sheet, 4.) aerial photography from
Burl ington County and 5.)consultation wi th maintenance
and operation personnel for the darn. The information
obta ined is suf fic ient to a l low a Phase I assessmen t as
outlined in “Recommended Guidelines for Safety Inspection
of Darns.”

( 
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Some data not available are as follows :

1. Stream and lake elevation gauging records.
2. Description of dan embankment fill materials.
3. Inspection reports subsequent to construction .

Data contained in the NJDEP file at variance wi th the
findings of this report are as follows :

1. Sl ope of downstream face of embankment , reported
to be 1. 5: 1, was found to be 1: 1

2. Top width of darn, reported to be 15 feet, was
found to be 26 feet.

3. Surface area of Birchwood Lake , reported to be

25 acres , was measured to be 11 acres .

c. Necessity for Additional Data / Evaluation

Although some data pertaining to Birchwood Lake Darn are
not available , additiona l data are not considered imperative
for this Phase I evaluation. To form a complete assessment
of the structural integrity of the darn, the downstream
toe of dam should be inspected for possible seepage after
the water level of Timber Lake is l owered . See paragraph
7.2.c.
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7.2 Recommendations

a. Remedial Measures

Based on visual inspection of Birchwood Lake Darn and
pertinent data obtained as part of this evaluation , i t  is

recommended that the fol l owing remedial measures be
undertaken by the owner in the near future.

1. Trees on the dan embankment should be removed .
All trees should be cut at the ground surface .

2. The concrete spillway should be thoroughly
Inspected and repa i red as outlined below:

a. Drain the lake to an elevation equal to
the invert of the outlet pipe .

b. Sand blast all concrete and pressure grout
all major cracks and patch any observed
spalls and eroded surfaces.

c. Apply an epoxy preservative coating to all
surfaces.

3. Debris accumulated in the outlet works should
be removed.

4. A detailed desi gn for a regrading of the upstream
and downstream embankment slopes should be
prepared by a qualified professional eng ineer

and the embankment regraded accord i ngly.

(
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The inple:nentation of the above remedial measures wil l
requ i re proper detailed studies and design and the obtain ing

of app l icable NJDEP approvals.

b. MaIntenance

The owner of the dan should initiate , in the near future ,
a program of periodic inspection and maintenance , the
complete records of which to be kept on file and made
available to the public. A visual inspection of the darn

and appurtena nces by a qualif ied professional eng ineer
- shou ld  be made annuall y and reported on a standardized

F check—list form . Repairs should be made when required
and the following maintenance should be performed annuall y:

- remove adverse vegetation from the embankment , fill any
eroded surfaces of the embankment and inspect and drain
the sprinkler system in the fall. In addition , the lake
should be lowered at least every f ive years at wh ich time

- the lake should be cleaned and submerged portions of the
dam and spi l lway inspected and repaired .

c. Additional Studies

In order to properly assess the condition of the embankment
in relation to possib le seepage , the downstream water

- level should be l owered (by l owering Timber Lake) in
- order to expose the downstream toe of darn. When the toe

- is exposed , the area should be thoroug hly inspected for

24
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evidence of seepage. This inspection and assessment

should be performed in the near future by a qualified
professional engineer.

A detailed topographic survey of the dam and area around
the darn based on USGS datum should be undertaken by.a

qualified licensed land surveyor or professional engineer

in the near future. The survey map should be related to

exi sting construction drawings and should become part of

the permanent record mentioned in paragraph 7.2.b.

(
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PHOTO 3
UPSTREAM FAC E OF EMBANKMENT.
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PHOTO ~

• DOWNSTREAM FACE OF EMBANKMENT .
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PHOTO 5
A U X I L I A R Y  SPI LLW A Y P I P E I NLET
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PHOTO 6
AUXILIARY SPILLWAY PIPE OUTLET

19 DEC. 1978
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PHOTO 7
BULKHEAD ALONG NORTH EDGE OF UPSTREAM LAKE AND DAM .
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PHOTO 8
CRACK I N  NORTH W INGWALL OF SPILLWAY
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PHOTO 9
CREST OF DAM
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PHOTO 10

BRIDGE DOWNSTREAM FROM DAM
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CHECK LIST
a HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERIST ICS: 1/8 urban. 7/8 wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) :  43 (24 acre-feet)

ELEVATiON TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N. A.

ELEVATION MAXIMIII DESIGN POOL: 46. 5

ELEVATION TOP DAM : -46.5 - _________

PRINCIPAL SPILLWAY CREST: Uncontrolled concrete weir

a. Elevation 42.8 
- __________

b. Type Ogee 
- - ______

c. Width 5 -feet ~~~. — _______

d. Length 45 feet

e. Location Spillover Center of dam

f. Number and Type of Ga tes N A .

S AUXILIARY SPILLWAY CREST: 2-18” RCP
S a. Elevation 43

b. Type Concrete culver t s

c. Widt h 18-inch diameter

d. Len gth 40 1.f. and 65 J.f., respectively

e. Location Spi llover one through each end of dam

f. Number and Type of Gates N. A.

(
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S OUTLET WORKS : 36-inch pipe

a. Type Corrugated metal

b. Location 55 feet south of spiliway centerline

c. Entrance invert Unknown S

d. Exit invert Unknown -

e. Emergency draindown facilities : Stoplogs in conc. manhole

HYDROMETEOROLOGICAL GAGES: None

a. Type N.A.

b. Location N.A.

c. Records N.A.

I4AXIMIXI NOU-DM-IAGING DISCHARGE:

(Lake stage equal to top of dam) 1108 c.f .s.

) 

SS ~~~ 5 

- 5 - -  - 
- -

~
:-  ~~-

~ - S S.S- ~~~*~ PIS ~~ S

_________________ - ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~ ~sA5_~~S Ss S~~ __~~ 55 S . 5 _~~~~~~~~~~~~ 5~~~~~~_5 s~~~ s_S~ 
- 

S 5-S~.s5-k~~~~ ~~~~~~~~~~~~~~~~~~~~~



_________
S 

SS ~ 5~~~~ _5 - - 55~4~5 SS s_~ ;5_s_5,5 S -5--- 5 4 - ~~~S~~~ ~~~~~~~~~~~~~~~ 
_ 7

~•’~
____ ’

APPENDIX 4

Hydrologic Computations 

S 
S~~__ L~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~S~~~~~~~~SS5 S~5 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~
—

1~~~~
r.

S



___________ -‘ ~~- - -  - 
~~~ - — _ ~~~~~~~

_
~
w, - 

S

STORCH ENGINEERS Sheet / of .9
Project r~~~-’ L ~~~ 1 ~~~~ L .’~~ Made By ~~~

— Date ________

— 
1 Chkd By r-: 1’ Date - i~~i -

‘ ‘va d~�c~~,~-~ f;e, 1

/ ~n~~’~1

(Ic~~e s/ore o’t ~‘a’p O / cP~~7) .~~~~~5 dcre- feezt

~~7
L 

~1a ’i 9 /j

~~~~ C/a~~~~~~~ ’f/c(1iS/
~~~~/ )  

S

~~~~~~~~ ar~-f 7~~1E~’,7 ’~> !  C/~ ç~~j
’ i/,-c,,

,P~ée,-,j icp/ /c’Ss a/ ’ / /f ~’ /4,~~s â’/~rfl7 //m4ec
fl4~t

cP,’~ ec~ ec/

7 

5 

Icc’n~—1

Pate#~Z’/ &/ eca/W rfl/C 4ss 2~’~’ 6ri4e zoo íé.
S ~~~~

h’o’~ace/ p
~ ~~~‘ii / i~~ /  

_ _ _ _ _ _ _ _ _

S - - ~~~~~~~~~~~~~~~~~~~~~~~~~~ -5*~~ S5- - S - 
-

S 
_S__S5 

- 

‘-- ‘--
~~:

• 
- 

S

-~~~ L.~. ~~ _____________ ~~~~~~~~~~~ 
— a— ~~ -



- .  -_S_ - S S~~_~ _ - ~~~~~~~~~~~ ~S,-7 Sa-~~~~ aS 55 S7-5S5~5- SSS7S-7~ _~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~

STORCH ENGINEERS 
- Sheet 2 of 9 -

Proi~ct S. SSJ J .
~
’Z Made By Date 4 - 72

~~ src I w c -~c~S L.~ ke. bcw, _Chkd By Date _________

Hy dro /o~7
/oo -y~ peek ~~~~

~~~e / oo -y~ ~~~~ T/o~~ i~~~~// ~ e c ’/c ~~/ ~~ e~~
o

~~ A ’ep4~r t  J’8.
S 

O.~~4 o.26 -0.5/ O / .~s Se I

pJ/~ere £~~A. areo’ /‘~ $7. ~~
S ‘~1c.’,.1 chc~np , e/  5-/a,p e ,~ /i ’./ ~,:

~ gi’rf~ce 5 r c~~~e / ‘~a’~~ ,~ i %

I = Thd/2 i~~~cPc.k /f l lp ’/ O (1.5 ~~OVc~’f

6’, s S?. ~~~:
3 = /2.7

z =  //j °/

I .Z~ .5//3~ (a’. 5) (/ 2.  7) (
~) (ii. i)

/ 3~ (1.a4) (/.~~ z) (1) (/ , 4)

= 3 ~~~~
-

~~~~~ - - -- SS -- ~~~~~— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5- - —~~~ S -c .



- S _~ - — S  _555_5 5 55 5 _ _ 5 S 5 5 - 5 5 5 5 5 - 5 7 - 5 5 5 5  S 
~~~‘~~~‘~~~~~~ I~S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- S

STORCH ENGINEERS Sheet 3 of 9

Pro-  -i / 132- Made By ..16 Date ~~~~~~~~~~

S,r C ’ ~~~ cJ L~ / ~ D~c~ Chkd By FIW Date ~~~~~~~~~~~~ 1777

Ma/f r i  (i4~~,ine/ 5/~,oe ( s) :

(/ tmc~t, r,i 7~~~~e~’1 / r~r~f l  11J 6’S

/ f l c~ l# io ,~i’

/~~ % /ePlf tfr~ = 0,4 ~~~~~~ 
=

85 %. /e,~, 1% 34 m~
’ E/e ~

ö8 -50
5 3.4-  . = / ~ ~~

‘ /z.~./m /.

S~’r-/ ce Stova~ c / ~icJex (St) :

(/~if,-#ncpt,~~ Z
L
c?I~ e~,~ ~~~~ ~/S6S’

L~A. 544~ c9Cr1~’$

5Tëe, r&ye areo 3~ 3 C Y~~3

= ~~~~~~~~~~~~~~~~ .~ ,oo = 
~~ 

S

Map,i rn~’ de /n~,,
p
~’ 
,~ ‘io ~~ V~’r /n c/e ~ (I)

(Po,ovh~~ a-n 7~~ke~ A~n floro S /1ed/,vo~ Lakes S

J ~I O1 
~15G5

S 
,%o~i/at~ni 705~ ,o~tJo7i 3

_4 -*

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ — -~~~~--—- 5 _ 5-~~•—



- ~~~~~~~~~~~~~~~~ 
7 - 5~~~~~~~~~ S 

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

-

S 

STORCH ENGINEERS Sheet 4 of 3
Prr ’ t /13 Z Made By —“s Date ~~~~~~~~ /79

S B,rcI~ga’ocJ Lake Darn Chkd By~~~~ J Date /~~or. /, / 227

~~p~ /at’~~ te~~SI~~~~ (t) 
= 8Z9 ers~~3/ ~~. irn

Prerp i~i ~5,~ ec,c~/ 
S

1eep~ rt  38

.2~~~~/ Z /  %

F 
S

c

— r — ~ ~~~
- - — — ——~~~~~~~ 

-

_ _ _ _ _ _  - - ~~~~~—~~—



— -5--.-— 5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

STORCH ENGINEERS Sheet -~~~

‘ 

of 9

P’ ect / ‘ / ~‘- t ~~1 Lake Z. si, .,  Made By ~~~ Date i~
T —_‘~

“_~~ 

~ Chkd By ~ ‘?-~P Date 3~~, L,. 79

La&. �~~~ -~~~~c. t ’c ’~~a j , ~~

q’ ~4~~ ria / phc1o.c~

S1~~~7C (1t~ ) S’~
,
~-~~~e ~ r ec? (4 c)

4~ .o /1.0

~
_
o.o ca.o

C, 

-  _ _

L. _i~-.—-.~ - - - ~~~~~ —~ —



- S 
-7 - - -~~~~ —.-,-.- 

______

STORCH ENGINEERS Sheet 6 of 9

Project - - ‘  CI- La ~~ ~~~~~~~~~ Made By .A~~L Date ; — ‘ .?- 7~~’

— Chkd By y ’~
I Date s - i ’, iS

~~~p , //
,

~~
, & S l  

~~~~~~~~~~~~~~~~~~~~~~~

3ecoiia’t~ry Cresf :  
A

Pr~nccry CrP.S ~~‘ c~’~
-

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

i4IaRK$

“ — A  
S

i
t 

S

I 
~~~~ I

.’

S~~~ __________ S _________________

_ _ _ _  _ _ _ _ _ _ _ _ _ _ _  
5~~~ 5~ 5 5 -- ~~~~~~~~~~~



- - - ~~~~- - - --

STORCH ENGINEERS Sheet 7 of 9

Pr&’~ct /13Z Made By .-JG Date 4 /C/7.~~

eIKC/1~.V0dC/ ~~~~ L~~~~ 1 Chkd By Date _ _ _ _ _ _ _

SRIL~ £~‘,4 V CHA AP

~S~~.’rce$ : c~~ ee Cce~~7L - $~ ic~JI t’a’ins
~~~~~~~ sD;//L4a~v.5 

- 1Iy~/ ra~i/ic CAc9r~~ ~~~
7’-h~ s~/ ~~4~C~,/~,e,-ts.

4ee Cres 7~ ~S .n//~~y-

24 ’ e,~~pcZ~~’e ~~~~ di” cre~ /
i~~~

- z ” ~~~~~~~ /ev,y~h ~~~~ sec~~nc/ccy cres Z~
C ) Q Coe / ‘ of ciisc4

~
i-
~

e / ~
‘or 4) L2. resp

5TAOE - SC/-/A E’c E  rA8~1~ 4 T/ c ’A/

e 
_ _ _ _ _ _  _ _ _ _ _ _  ~~~~~~ /

‘
~~‘ t-’ c,,c2 Q

(c4s) (c fs) (c fs)
_ _ _ _ _ _ _ _  ______  _ _ _ _ _ _ _  

(aii/ ~~ C.~i7’ro/) 
_ _ _ _ _ _ _ _  

S

42.8 3.(~. 0 o o
43.0 3,~~ 0 8
43.5 3.~ 77 4 8/
41.a 3.~ &
44 _ c !.~~ 330 / 4 34-4
4t

~
g 3.5 /a7~ 3o /108

2.3 /34~ 30 I37~

F -

L
I 

_  

3
- S S

- S S _ ~~~~~~~~~~~~~~~~~~ _ 5~~~~~~~~~~~~ 
~~~~~~~~~~~~~ ~~~ - S — ~~~~~~~~~~~~~~ — - --S - _ S _ S ~~~~~~~~~~~~~~~~~~~~~~~~~ 

S~1



- - - -5- - -  - p---75-—

STORCH ENGINEERS Sheet ~ of 9

Prnject /~‘ ~~
‘ Made By ‘c— Date - -

/ 1,-cJ/ (4.iecc I ~~L~’CE .2 a,,, Chkd By t~’,-t i’ Date 

~~~

It • i

~~

/s&i~~~~~~~ Cu~ v~ 
-

47 -

46

-
~~ S

h’.I..I’F t )  ~~~~~~~~~~

- - 42.8 0

/

__ 
4-3.0~ a

S / : 4 35~ ai
/ 4~~.ô / 97

7 
- 4~~~~

‘I 
4S~~,.5 ‘/08

/ 
483 /379 - S

‘~

7c0 1~~•. IZcO

—- 
.
~ - &



r

STORCH ENGINEERS Sheet ~ of 9
P” iect ~ 2- Made By ‘~

‘
~~— Date ‘ 

~ 
—

-
~~~ k t 1  - r  -

~ La  k~~! T’~-’ s~ Chkd By 7r 7’ Date ~ -

7 /~2 7 L ( t ’Op~~~ ~~~~~~~

_ _  

I
1-

- 

N%H 4
’
~~~~~~u~~~r~~ 

-

L ~~~ 
S

- 

S 

- 
3~ C.I~1P la’ L~~i~

- 
Fi tA) 

~~L .  43W
’

i~~) ~~~1 4 1

L~~~4 o ’ 
S

Ou4i e~1 ~~~~~~~~ - c (  H~~2- 
- 

S

L - 4 - o

S 

~~~ ~~~~~~~~~~~~~~ 
C~1ay~~ç 

~~~ ~~~~~~~~

I t  S

55 5- — - 5 ~~~~~~ - 5 - --~~~~~~~.-~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -S  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,~~~



________ 5 
- 

-7 -

APPENDI X 5

- 

Bibl iography

-j ~~

S /

I S 
S 5

~~~ ~~~~~~——— - --~~~~~~~~~~~~ - 
S

~~~l. - - _ ‘ — ~~---- - ~~~~~~~~~~~~~~~~~~~~ -~~~~~--~~~~~~~~~~~~~~~~~~~ - S S -------55-~~-- - S _ _



- —S- ---- --_---- - S S 5 -~~~--—~-- -- - - -

1. Recommended Guidelines for Safety Inspection of Dams ,” Department
of the Arnty, Office of the Chief of Engineers , W a s h i n g t o n , D. C.
20314.

2. Design of Small Dams, Second Edition , United States Department of
the Interior, Bureau of Reclama ti on , United States Covernment
Printing Office , Wash in g ton , 1973.

3. Holman, William W . and Jumikis , Ai freds R , Engineering Sofl
Survey of New Jersey, Report no. 20, Bu~- l ington County, Rutgers
University , New Brunswick , U. U. 1953.

4. Geologic Map of New Jersey ” prepa red by U . Volne y Lew is an d Henry
B. Kuninel, dated 1910 — 1912.

5. Stankowskj, Stephen J., ~~g~itude and Frequency of Floods in
New Jersey with Effects of Urbanizat ion , Special Report 3,~~ State
of New Jersey Department of Environmental Protecton , Divisi on of
Water Resources, 1974.

6. Herr, Lester A., hydraulic Charts for the Selection of Highway
Culverts, U.S. Department of Transportation , Federa l Highway
AdmInistration , 1965. 

-

7. Safety of Small Dams, Proceedings of the Engineering Found at ion
- Conference , American Society of Civil Engineers , 1974.

8. Plans titled “Proposed Timber Lake Dam No. 2” (2 sheets) prepared
by B. Harold Wills , date d Oc tober , 1954, rev i sed February 7, 1955.

~
-

55

- -— ~~~~~~~~~~~~~~~ -S ~-s~~~s s s  - — _-s~_ - s _ 5s.s~.—. -


